Figure 3. Liver; ostrich. Many gram-positive rods are scattered throughout the parenchyma. Brown and Brenn Gram stain.
lameness associated with the left front lateral claw. The digital swelling had been noted by the owner when the llama was 8 weeks old. At that time, a diagnosis of a traumatic and/or infectious etiology was suspected. However, in spite of antibiotic therapy, the affected area continued to get larger. Two sets of follow-up radiographs showed progressive destructive bony changes involving the phalanges. Physical examination at the Center revealed a firm, painful swelling that involved the lateral digit. Radiographs revealed marked soft tissue swelling and extensive destructive changes in all the lateral phalanges. The lesion extended proximally into the distal aspect of the fourth metacarpal bone (Fig. 1) .
The llama was anesthetized, and the affected claw was surgically removed and submitted for histopathologic examination. A diagnosis of hemangiosarcoma was made. Two weeks later, the llama was returned to the Center for reevaluation. At this time it was unsteady on its feet, both tibiotarsal joints had significant effusion, and the left prescapular lymph node was enlarged. Radiographsof the thorax revealed multiple nodular opacities, suggestive of neoplastic metastases. necropsy.
The llama was euthanized and submitted for
Gross postmortem examination revealed satisfactory healing of the surgical incision. Longitudinal section of the remaining phalanx of the left front leg and the metacarpal bones revealed uniformly hemorrhagic marrow (Fig. 2) , and the bones appeared to be softer than normal, suggesting trabecular bone destruction. Similar changes were also seen in the tarsal bones of both hind legs and in thoracic vertebrae (T1, T6). The left prescapular lymph node was markedly enlarged (15 x 5 x 5 cm) and uniformly hemorrhagic, with several soft, dark red foci. The contralateral prescapular node was gray-tan and 2.5 x 1.5 x 1.5 cm. The lungs had many dark red, raised, roughly circular foci up to 1 cm in diameter over the surface and deep within the parenchyma of lungs. In the left kidney, there were 2 focal, roughly circular, dark red hemorrhagic masses (1.0 and 2.0 cm in diameter) in the cortex. The right kidney had a similar but larger mass (3 cm in diameter) that extended to the capsular surface. An extensive acute hematoma was present in the capsule, and the hemorrhage extended into the surrounding perirenal tissue.
Microscopic examination of the affected bony and soft tissues revealed generally similar neoplastic lesions. At all sites, there was locally extensive acute hemorrhage. Examination of such areas at higher magnification revealed numerous blood-filled vascular channels of various sizes, which in some areas had completely replaced the normal tissue architecture ( Figs. 3, 4 ). The lining of the vascular channels was formed by plump endothelial cells with abundant cytoplasm. The cells were generally spindle shaped with darkly stained nuclei that contained an occasional mitotic figure.
Based on the gross and histopathologic findings, a diagnosis of a rapidly spreading hemangiosarcoma was made in this llama. The neoplasm had most likely started in 1 of the lateral phalanges of the left front leg when the llama was < 8 weeks old. Six weeks later when it was necropsied, the neoplasm had already spread to several bones, lungs, both kidneys, and a lymph node. Because at necropsy the neoplastic changes were observed in several distant body organs, it could be argued that the hemangiosarcoma had a multicentric origin. However, because the neoplasm was first seen on a claw in the front leg, at necropsy this was the site with the most extensive lesion, and the regional lymph node (prescapular) was involved, the primary neoplastic site was most likely the left front leg. The surgical intervention in the distal leg area may have provided access to the blood and lymphatic vessels for the neoplastic cells to metastasize, and hence the observation at necropsy of more extensive involvement.
Hemangiosarcoma (malignant hemangioendothelioma) is a malignant neoplasm that arises from endothelial cells of blood vessels. It occurs infrequently in horses, cats, cows, and sheep. 12 Primary intraosseous hemangiosarcomas are rare in humans and domestic animals. 8,10 In the dog, however, primary hemangiosarcomas arising in flat bones are not uncommon. 9 Review of the literature on neoplasms on llamas indicated that only 8 other types of neoplasms have been reported, including 9 cases of multicentric lymphosarcomas (7 within 3 months of age, 1 in a 4 year old, 1 in a 10 year old 1,5,14 ), a lipoma (age of animal not specified), 3 a gastric squamous cell carcinoma in a 5 year old, 2 2 adenocarcinomas (mammary and uterine) in aged females, 13 an anaplastic sarcoma (man-dible) in a 3-year-old male, 9 a transitional cell carcinoma (ureter and renal calyces) in a 13-year-old castrated male, 11 and astrocytoma in a 4-week-old llama. 6 Because many necropsies of camelids are done by persons without specialized training in pathology, subtle lesions may go unnoticed and therefore remain undocumented. 4 This is especially true of neoplastic lesions that may be incidental to the cause of death. 4 In both humans and animals, neoplastic conditions are generally associated with advancing age. Therefore, findings of 9 cases of malignant neoplasms (an astrocytoma, 6 a hemangiosarcoma [present report] and 7 lymphosarcomas 1 ) in young llamas ≤ 12 weeks of age (of a total of 16 reported Fig. 3 . Present among the spindle-shaped neoplastic cells are many vascular channels lined by plump endothelial cells (arrowheads). HE. cases of neoplasms) is interesting. However, at this stage no conclusions can be drawn from the verv small sample size 6. Garlick DS, Doherty TJ, Paradis MR: 1990, Gemistocytic astrocytoma in a one-month-old llama. J Am Vet Med Assoc 196:
of the reported cases. More case reports of neoplasia in llamas are needed before any age-related hypothesis can be considered in this species.
Mineralization of the bulbus arteriosus in adult rainbow trout (Oncorhynchus mykiss)
Jerry R. Heidel, Scott E. LaPatra, Jerry Giles A variety of lesions of the salmonid heart have been previously described. Inflammation and hemorrhage of the myocardium have been attributed to bacterial and viral infections. 9, 16, 17 Degenerative conditions include idiopathic cardiomyopathies 7,8 and coronary arteriosclerosis. 5 We observed prominent and diffuse mineralization of the bulbous arteriosus in clinically normal adult female rainbow trout (Oncorhynchus mykiss) while conducting a survey of diseases in broodstock fish. Nephrocalcinosis was present in many of these animals; however, no other systemic mineralization was identified. Serum electrolytes were measured in an attempt to identify abnormalities that could be correlated with the cardiac lesion.
Clinically normal cultured female broodstock rainbow trout 4-6 years old weighing 1.3-3.5 kg were examined. The fish were taken from concrete rearing units (approximately 3 x 30 x 1 m deep) supplied with spring water (temperature = 9 C, dissolved oxygen = 10 ppm, pH 7.5, hardness = 625 mg/liter, flow = 2214 liter/minute are kept in each unit. The fish were euthanized by immersion in 200 ppm tricaine methanesulfonate a and necropsied. Brain, eye, gill, heart, stomach, pyloric ceca, intestine, pancreas, liver, anterior and posterior kidney, spleen, skin, and skeletal muscle were placed into 10% neutral buffered formalin for histologic examination. The fixed tissues were embedded in paraffin, sectioned at 6 µm, and stained with hematoxylin and eosin (HE) or Von Kossa stains. Blood was collected by venipuncture from the caudal subvertebral vessels of 54 fish and allowed to stand overnight at 5 C. The serum was removed and frozen (-70 C) until analyzed. Serum electrolyte concentrations were determined using a direct potentiometric ion-selective analyzer. b .
Eighteen of 220 fish (8.2%) had locally extensive to diffuse mineralization of the bulbus arteriosus (Figs. 1, 2) . Affected bulbi were hard, brittle, white, and opaque and frequently shattered when dissected. There was aneurysmal dilatation and thinning of the wall of the bulbus in some of the affected hearts ( Fig. 3) . Microscopically, the mineralization varied in severity but was confined to the elastic media of the bulbus (Fig. 4) . Although scattered smooth muscle cells persisted within the mineralized elastic matrix in some fish, in others the smooth muscle cells were no longer discernible. Mineralization was not observed within the myocardium of the
